APPENDIX A

Additional Lithology Information for Existing Channels
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SCALE IN FEET

Core Location




‘ PROJECT NUMBER: 164424 BORING NUMBER: 1A-Exp
CH2ZRNMIHILL Sheet: 1 of 1
SEDIMENT LOG
PROJECT: Militown LOCATION: Milltown Reservoir
ELEVATION: Reservoir Stage at 3259.1 DRILLING CONTRACTOR: MCS Environmental
DRILLING METHOD AND EQUIPMENT: Mudmole
TUBE LENGTH (ft): 21 ~ START:7/31/2002  FINISH: 7/31/2002 LOGGER: B Bluck; C Feast
SAMPLE SOIL DESCRIPTION COMMENTS
o1 > SOIL NAME, USCS GROUP from Mudmole (tm) Bore Log
't'.g' c o« ﬁ SYMBOL, COLOR, MOISTURE
r | 2 g > = © CONTENT, RELATIVE DENSITY Distance from top of tube
ElE|E|Y S| 8| £ OR CONSISTENCY, SOIL . : i ik
T g = e > iy STRUCTURE, MINERALOGY ? i P
3259.1 i
S Milltown Reservoir Pool
54
3250.2 Hi
32497 #l  Sand, silty (SM). Black. Fine grained. A s
Iy 1 MM 73 N\ Organic smell. / Ty
Clay, silty (CL). Black. Some sand. / e})oc
-132478] 2 MM 60 Sand (SW). Med grained. Glean. i
{mar2[5 IERIHHIHIGray, sity (CL). Biack. Soft e
32465 5 | wm 40 ¥l Sand (SW). Dark gray. Med grained.

1

Refusal, alluvium, cobbles 2" plus.
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PROJECT: Milltown

TUBE LENGTH (ft): 21

PROJECT NUMBER: 164424

BORING NUMBER: 1B-Exp
Sheet: 1 of 1

SEDIMENT LOG

LOCATION: Milltown Reservoir
ELEVATION: Reservoir Stage at 3259.1 ft ams! DRILLING CONTRACTOR: MCS Environmental
DRILLING METHOD AND EQUIPMENT: Mudmole

START: 8/2/2002

FINISH: 8/2/2002

LOGGER: B Bluck; C Feast

SAMPLE

DEPTH BELOW
RECOVERY (FT)

Elevation
NUMBER

TYPE

Percent

SOIL DESCRIPTION

COMMENTS

Symbol

SOIL NAME, USCS GROUP
SYMBOL, COLOR, MOISTURE
CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

from Mudmole (tm) Bore Log

Distance from top of tube
feet

5 10 15 20

25

8
o0
o
-

q

—13252.8

Milltown Reservoir Pool

85

“132496

32484| 3 MM

4 MM

32464 S MM

Sand (SM). Black. Organic, soft.
Worms.

Sand, (SP). Gray brown, occ black
organic inclusion. Fine to medium
grained. Clean. Org matl 198"-200%;
other organic debris 200"-207". (This
unit defined as 187" to 207"). /
Silt (ML). Clayey. Dark gray. Dense.
Clean.

Sand (SP). Med gray. Coarse to fine
grained. Dense. Clean.

tn
‘.M';' 0

15—1.3243.9

Sand and Gravel (GP). Gray. Gravel to
2-inches. Fine to med grained sand.
Dirty.

25—

20—

Refusal
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PROJECT: Milltown

ELEVATION: Reservoir stage 3259.1 ft amsl

PROJECT NUMBER: 164424

BORING NUMBER: 1C-Exp

Sheet: 1 of 1

SEDIMENT LOG

LOCATION: Militown Reservoir

DRILLING CONTRACTOR: MCS Environmental

DRILLING METHOD AND EQUIPMENT: Mudmole
TUBE LENGTH (ft): 15

START: 8/2/2002

FINISH: 8/2/2002

LOGGER: B Bluck; C Feast

SAMPLE

DEPTH BELOW
Elevation
NUMBER

TYPE

RECOVERY (FT)

Percent

SOIL DESCRIPTION

COMMENTS

Symbol

SOIL NAME, USCS GROUP
SYMBOL, COLOR, MOISTURE
CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

(=]

from Mudmole (tm) Bore Log

Distance from top of tube

5
1

fest

10 15 20

1 L

25

3259.1

q

32522

Milltown Reservoir Pool

75

20

21

3246.1

65

1 inclusion. At 142" there is organic

Sand, (SP). Med gray brown. Fine to
medium grained. Clean. Occ clayey

debris, bark. (this unit is defined as 122"
to 144").

-

N Clay, sandy (CL). Organic, soft. Black. A -

=
ry
-

-132448] & MM

95

Sand, (SP). Lt gray brown. Coarse to
fine grained.

3242.2

10

Sand, (SP). Darker gray. Fine to coarse
grained. Clean.

Refusal
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PROJECT: Milltown

ELEVATION: Reservoir Stage at 3259.1 ft amsl

PROJECT NUMBER: 164424

BORING NUMBER: 2A
Sheet: 1 of 1

SEDIMENT LOG

LOCATION: Militown Reservoir

DRILLING METHOD AND EQUIPMENT: Mudmole

TUBE LENGTH (ft): 21

START: 8/1/2002

DRILLING CONTRACTOR: MCS Environmental

FINISH: 8/1/2002 LOGGER: B Bluck; C Feast

SAMPLE

DEPTH BELOW
Elevation

NUMBER

TYPE

RECOVERY (FT)

Percent

SOIL DESCRIPTION

COMMENTS

Symbol

SOIL NAME, USCS

SYMBOL, COLOR, MOISTURE
CONTENT, RELATIVE DENSITY

GROUP from Mudmole (tm) Bore Log

Distance from top of tube

OR CONSISTENCY, SOIL feet
STRUCTURE, MINERALOGY o 5 19 5 20

25

3259.1

-

132528

Milltown Reservoir Pool

3251.2

MM

material, living worms.

MM

23

3246.2

MM

89

3245.1

MM

~13242.9

MM

clay beds 191" to 193" and

Sand, (SP). Light to med gray. Fine to

Organic material. Black. Loose organic 1\‘

' \
161

med grained. Clean. Contains thin siits k

(Unit is defined as 190" to 206").

197" to 199",

D) wmtn

A ety

-

,-
% e
~

Silt, (ML). Dark brown. Clayey. Dense.
Organic debris, roots with twigs.

Sand (SP). Med dark brown. Very fine
_grained. Silty, occ clay zones. 21

Refusal
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PROJECT: Milltown

PROJECT NUMBER: 164424 BORING NUMBER: 2B

Sheet: 1 of 1
SEDIMENT LOG

LOCATION: Milltown Reservoir

ELEVATION: Reservoir stage at 3259.1 ftamsl  DRILLING CONTRACTOR: MCS Environmental
DRILLING METHOD AND EQUIPMENT: Mudmole

TUBE LENGTH (ft): 21

START: 8/1/2002 FINISH: 8/1/2002 LOGGER: B Bluck; C Feast

SAMPLE

DEPTH BELOW
RECOVERY (FT)

Elevation
NUMBER

TYPE

Percent

SOIL DESCRIPTION COMMENTS

Symbol

SOIL NAME, USCS GROUP
SYMBOL, COLOR, MOISTURE
CONTENT, RELATIVE DENSITY
OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

from Mudmole (tm) Bore Log

Distance from top of tube
feet

o

5 10 15 20
I . L 2 ]

25

8
n
o
-

q

—13252.8

Milltown Reservoir Pool

32515| 4 MM
~{a250.8
52505

Loose organic material. Living small red ] \

worms, black organic muck. )

32405

Sand, (SP). Med gray, med grained.

fa m> 0D

Clean.

/)
Clay (OH). Black, organic, soit. J

3247.4

61

1{IN\ Sand, (SP). Silty, dark gray. Fine to J

78

32433

med grained. Gravels (<1") at bottom.

Silty Sand, (SP-ML). Fine grained. i+
Carbonaceous piece at 226" to 228",

(Unit is from 222" to 248"). Silt
decreasing with depth to fine sand.

20

25—

Refusal
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PROJECT: Milltown

ELEVATION: Reservoir stage at 3259.1 ft amsl|

PROJECT NUMBER: 164424

BORING NUMBER: 3

Sheet: 1 of 1

SEDIMENT LOG

LOCATION: Milltown Reservoir
DRILLING CONTRACTOR: MCS Environmental

DRILLING METHOD AND EQUIPMENT: Mudmole

TUBE LENGTH (ft): 21 START: 8/1/2002 FINISH: 8/1/2002 LOGGER: B Bluck; C Feast
SATLE SOIL DESCRIPTION COMMENTS
2 £
9 > SOIL NAME, USCS GROUP from Mudmole (tm) Bore Log
g el ‘lﬁ SYMBOL, COLOR, MOISTURE
T | 2 o = = S CONTENT, RELATIVE DENSITY Distance from top of tube
E(sl={H18l 8 g OR CONSISTENCY, SOIL ’ i ey SR
2 L
g o g t = S a STRUCTURE, MINERALOGY ; : ; ;
3250.1 :
i Milltown Reservoir Pool
5—
105 s : . 10.60
S Organic material. Black. Loose. e
R 1 MM 73 Sand, (SP). Dark gray. Med to fine A
sand. Clay stringers. Wood fragments 2105
sk 1"t0 3" at 148" and 152", (Unitis }
2 | mm 0 defined as 136" to 152"). / ‘T"-
J32447] 3 MM 0 Sand (SP) as above. 31
| Clay (OH). Black organic clay. Occ
1R 4 MM 106 sand grain. 1 \
32429 14
Sand, (SP). Dark gray brown. Med 1
Na2415] 5 MM 74 3] grained. With dirty silt and clay (ML). l5]03
82411 Silty Clay (ML). Med dark brown.
Distinct organic horizon. / P
= Sand, (SP). Silty. Med gray. Med to 16.
8 e & coarse grained. kY
20™ 30386 17106
i - i o %/ﬁ’/ Clay, silt (CL). Med brown. Plastic, soft. b5
! . 1
32359| 8 MM 62 M, GRT
4 Sand, (SP). Silty, clayey. Med brown.
- =] Fine grained, occ organic debris. 142
= 20.30
10 | MM 67 R
= 2090
| 1 MM 50
lazs0a] 12 | MM 25
Refusal
30.—-
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PROJECT: Milltown

ELEVATION: Reservoir Stage at 3259.1 ft amsl

PROJECT NUMBER: 164424

BORING NUMBER: 4-Exp
Sheet: 1 of 1

SEDIMENT LOG

LOCATION: Milltown Reservoir

DRILLING METHOD AND EQUIPMENT: Mudmole

DRILLING CONTRACTOR: MCS Environmental

TUBE LENGTH (ft): 21 START: 8/1/2002 FINISH: 8/1/2002 LOGGER: B Bluck; C Feast
e SOIL DESCRIPTION COMMENTS
5 i
- > SOIL NAME, USCS GROUP from Mudmole (tm) Bore Log
'S c | o ﬂj SYMBOL, COLOR, MOISTURE
T -f-;’ g > ] ‘© CONTENT, RELATIVE DENSITY Distance from top of tube
E|E|=| 4 Q| 8 £ OR CONSISTENCY, SOIL ; et )
2 w
‘g i % t o 2 @ STRUCTURE, MINERALOGY : . 8 ;
3250.1
= Milltown Reservoir Pool
5
1 3252.3 i
Tl Organic material. Black. Loose. Y
3251.4 81
& 1 | Sand, (SP). Med to dark gray. {3
Altemating cycles of med to fine B3
7 grained. Silty sand to 108". Stiff bed oo
o 2 4 from 108“to 112". Med sand 130" to R
¥ | 134", 143"to 148" and 153" to 157", b
2 1 (Unit is defined from 96" to 157%).
3 10.94
-] %
)
0jo1
| 4
1.
] " \f;
12,
R
1551 )
6 ZJ"“}
3242.4 1;’.‘ 5
S o Clay, silty (CL). Med brown. Soft. Yo
{32414 _ - [
Biala 7 Clay (CL). Light gray. Very sticky. 1 ;‘ 46
1 Clay, silty (CL). Med brown. Soft. 15,
_| 32390 LY
2w O | MM (_Clay (CL). Light gray. 5
= C!fay (CH). With. minor silts. Med gray. AIp
i T o 7] Sticky and plastic. \
788
T 11 | MM 18.70
i 12 | Mm fs{o
azaaal 13 | MM b1
. Clays, silty (CL). With abundant 13
4 105, M organics, wood chips, etc. %0
3231.5] 15 MM
3 Refusal
.20
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PROJECT: Milltown

ELEVATION: Reservoir Stage at 3259.1 ft amsl

PROJECT NUMBER: 164424

BORING NUMBER: 5
Sheet: 1 of 1

SEDIMENT LOG

LOCATION: Milltown Reservoir

DRILLING METHOD AND EQUIPMENT: Mudmole

DRILLING CONTRACTOR: MCS Environmental

TUBE LENGTH (ft): 21 START: 7/31/2002  FINISH: 7/31/2002 LOGGER: B Bluck; C Feast
SATLE SOIL DESCRIPTION COMMENTS
g k
9 > SOIL NAME, USCS GROUP from Mudmole (tm) Bore Log
'&‘, e e E SYMBOL, COLOR, MOISTURE -
T |2 = > = ° CONTENT, RELATIVE DENSITY Distance from top of tube
e | S|=| & 818 £ OR CONSISTENCY, SOIL 3 Al » -
K w
'g in 2 '>_' T > = STRUCTURE, MINERALOGY X v s :
3259.1
it Militown Reservoir Pool
=
{32511 8.0
Organic muck. Black clay. Loose. N
. 1 MM 65 )\
3249.4 glag
10— Sand, (SP). Black. Silty. Fine grained.
9.68
E 2 MM 58
{32471 19.45
Sand, (SP). Gray. Fine to med grained. })197
5 3 MM 52 }
{32451 150
(32247 Sand, (SP). Black. Sitty. Fine grained. A
15— 32438 Organics. / ;
| MM 71 N\Silt, (ML). Clayey. Gray brown. A kg
32428 Clay, (CL). Gray. Plastic, soft. ] Xl
2 Clay,'(CL). Dark brqwn. Occ gray 3
| 5 i o5 mottling. Soft, plastic. 1 ‘%,7
15i
7 3239.5 \-
| 3239.5) = 16.49
20— 6 MM 89 Silt, (ML). Clayey. Dark gray. Occ clay Y
stripes. From 236" to 240" small roots. 1%,
1 (Unit defined from 192" to 243"). A
| 7 MM 50 7.
1‘5;3
i 8 | mm 75 o
9l96
25—
9 MM 65 D1
danarg] 1© | MM 40
32312 11 MM 50 priicaetid  Silty Sand, (SP). Light gray. Fine
7] grained. Micaceous. Wood debris to 1"
i diameter.
Refusal
30
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DALLING AND SAMPLUING INFORMATION

Project Name: Milltown Reservoir Date Stanea: 10-31-90 Dated C _ 1037
Proiect Losaton: ___ Milltown, MT “ Vibrocore ToamDueeriz . AOiE
oty Nuerber: 3496-001-420 Boring NurDer: VC-1 WELL COMPLETION INFORMATION -
Lovged By: P.A. Jankowski SagesnDia:  NA Lengeh:
Agproved By: Sict Size: Type:
Driied By: EHI Casing Dia.: Lengt:
Decxn Graphic Sarrgee Sarrpio | Racovery
oo Leg Nurrper Type (test) Blow Cour
L o .7 Geaysiny aay 1o | ve | 100%
T 7" - 16" Gray Sand
-] 16° - 26" Brown clay silt
=1
- / 26° - 3'6° Gray silty dlay
— [H{ 35" - 4" Brown sandy silt with erganic matter (roots and grasses)
4 ] - ‘
= /| &-5 Graysiny cay
d o g g
— | 5- 55" Gray/brown sandy silt and organic mattsr
¢ —] §5°- & Gray sitty clay
= A 6'- 7 Gray silty dlay
S 7.75 Graysit
s I ,t, | 75 - 85" Grayish brown sandy sitt
= H Tl  e5-95 Gy sit
10:-: 9's°-10° Gray, clayey silt
=]
=
=
12=—
Va1
—
e
18—
20—
2—
2
=—
=—
=
=
SaTome Tvoe: Borng Metrsad
SS - Draven Scat Seoon CA - Cortiruaus Fight Auger HSA - Hodow Siern Augerns DC - Driving Casing 5 - /3- 77

ST - Pressec Shedy Tude RC - Rock Core CFA - Cortinous Fgint Augers D - ddud Driling



SaIDEUIC L.Dg B8R0 LONBIIWLLUVIL VI DIN-

: s shan DRLLING AND SAMPUNG INFORMATION
Provect Narrs: Milltown Resarvoir Daxs Stanad: 10-31-50 S at e
Praiec Locmon:  Milltown, MT Method: Vibrocore Toxal 4 zc
oo burec: 4 dsted Banng Nurrper: vC-2 WELL COMPLETION INFORMATION
Logged By: P_A. Jankowski Screen D NA :

Agproved By: Sict Skre: Type-
Orilisd By: EHI Casing Die.: .
Deotn Graonic
A Saroe Sanpie | Recovery
i Nurrper Type tleet) Biow Count
- 0-1° Black silt and orgasc mud
! “19" Brown grey sand, coarse, wel soried 1085 ve | 100%
G 19°-29" Black and brown sift and sandy silt
—E Z5°-3F grayish brown sand end gravel
¢ —] IT4T gray coarse sand and gravel
= 47°-5% Gray medium-moderalely coerss sand
B—:
8
10—
.
12—
1rr
=
18—l
22—
23
24t
26—
2
——
——
=
=
et Borioo Memnad
SS - Drwven Soit Saoon CA - Cormiruous Fight Auger HSA - Hollow Stem Augers DC - Driving Casing 5_5_?5

ST~ Pressed Shedy Tuoe

RC - Aok Core

CF A - Continous Fighe Augers MO - Mud Drising



Cleet: Holland & Hart DAILLING AND SAMPLING INFORMATION
Prasa Nama: Milltown Ressrvoir Dae Stened: 10-31-80 Oamg C 10-31
Proea Location: Militown, MT denioa: Vibrocore Total Deotne 5.2%
Job Nurrpar: 3496-001-420 Soring N . VC-3 WELL COMPLETION INFORMATION
Logged By: P.A. Jankowski ScreenDia:  NA L
Aporoved By: Six Skee: Type:
Dribed By: EHI Caming Dia: Length:
Deotn | | Gragnic 5
i ot Log Sarrpe Sarrem | Rocovery Biow Court
5 Nurroer Type {test)
- 0-1° Black organic mud
= 15" Grayish brown sand, coerss-well soned 152 Ve 100%
2__: 157-Z3 Claysy silt, brown-gray, imbeddad orpanic maisnial {roots)
e Z3-T11° dark gray sandy siit, some grave!: crpanic matsr present
« I V] 391251172 Gray siny sand, fine grained, we! soned
3 [
6=
$r]
-
E—
e
10 =
—
=
]
12
==
—=
Vi
18—
-
-
18 e
=
»—
2
26—rf
=
=]
28—
=
= |
35 - Drven Soft Sooon TA - Corsinunus Fligrs Auger HSA « Hotow Sterm Augars B - Driving Casing w o
ST - Prassad Sheioy Tube AC - Rock Cors CFA - Commoun Figit Augers D - bzt Drisng 5 B ?q
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Boring Identification: CD—CO1

EN¥IROCON BORING LOG

Project: Milltown Dam

Location: Bonner, MT

Page _1 of 1
Owner: _ARCO
Project No:_14490
Total Depth: _20°

Date Drilled:_12/19/03

Sediment Elev: 3239.1

Datum for Elev: NAVD 88

Drilling Method: Sonic

Logged By:_D. McCaffery

Diameter: 6" Core

Water Surface Elev: 3260.1
Northing: 17,043,676.617
917,339.972

Datum for UTM Zone 12, NAD83
Coordinates:

Easting:

Drilling Co:_Pro_Sonic === Silt i Sand -
Driller:_Ben Grim Clay ] glcll?g Bedrock
21’ of water above top of sediments
DEPTH SPT SAMPLE 7%  |6raPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) [(blows /ft) ID RECOVERY| LOG [ (ft) [CLASS (Texture, notes)
T T SP medium sands brown
Ry | 70% b
B M 2 wood debris (plugged bit) (a wooden log?)
| \\\ 3
no recovery
B 0%
B CD—C-01(10-12)—G medium /coarse sands brown
| Analysis—N,G,H,1,Fb alluvium (5” dia. & smaller)
brown
CD-C—01(10-12)—K
| Analysis—N
assumed bedrock (incompetent) gray
B >70%

base of boring
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Boring Identification: CD—C02

EN¥IROCON BORING LOG

of

1

Page _i

Owner: ARCO

Diameter: 6” Core

Project: Milltown Dam

Project No:_14490

Location: Bonner, MT
Date Drilled:_12/19/03

Total Depth:

Sediment Elev:

Datum for Elev: NAVD 88

5243.4

21

Drilling Method: Sonic

Water Surface Elev: 3260.1
Northing: 17,043,752.938

Easting: 917,329.395

Logged By:_R. Perkins

Datum for UTM Zone 12, NAD83

Coordinates:

Drilling Co:_Pro_Sonic === Silt i Sand -
Driller: _Ben Grim == Silty— Bedrock
Clay Sand
16.7" of water above top of sediment surface
DEPTH SPT SAMPLE 7%  |6raPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) [(blows /ft) ID RECOVERY| LOG [ (ft) [CLASS (Texture, notes)
no recovery from 0—8’ below sediment
surface, but most likely silt and organic
— matter and debris.
0%
B CD—-C-02(8-9.5)-G 8 SP sand, medium to fine gray/
Analysis—N,Fb,G,H,| black
9.5
GP gravel
— 30% cobbles 4—6" gray
50% cobbles 2—4"
| 20% sand, pea gravel
CD—C-02(11-14.5)—G
Analysis—N,I,H,Fb,G
— >707%
14.5 -
CD—-C-02(14.5-21)—-G assumed bedrock (incompetent) gray
_ Analysis—N,H,G,|,Fb
21

base of boring at 21’




EN¥IROCON BORING LOG

Page _1_of 3
Boring ldentification: DD—CO1 Owner: _ARCO Diameter: 6"
Project: _Milltown Dam Project No:_14490 Initial WL:_~3260.2
Location: Bonner, MT Total Depth: 52° Northing: 17,042,232.039
Date Drilled:_12/20/03 Drilling Method: Sonic Easting: 918,339.989
Sediment Elev: 3251.9 Logged By:_R. Perkins Datum for yUTM Zone 12, NAD83

Coordinates:
Datum for Elev: NAVD 88

00 O O+~ NN = O

M_\_\_\_\_\_\_\AA_\L()
O W O O O b IWDN O

Drilling Co:_Pro_Sonic === Silt ] Sand -
Driller: _Ben Grim Cla == Silty— Bedrock
y Sand
Note: 8.3 of water above sediment
DEPTH SPT SAMPLE 7%  |GrRAPHIC |DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft) [CLASS (Texture, notes)
no recovery gray
0%
455 SM medium to fine sand gray
DD-C-01(5-6)—-G oL clayey silt, 10% organic matter black
Analysis—N,Fb,l,H,G
B DD—-C—01(6—10)—G 6 SP medium to fine sand gray
Analysis—N,Fb,|,H,G
B — — —— 9 oL clayey silt, to fine sand, 5% organic matter black
>70% E==H |,
DD—C—01(10—20)—G — =10.5 ML clayey silt brown
Analysis—N,G,|,H,Fb o : SP medium to fine sand
DD-C-01(10-20)-L ML clayey silt, some plasticity, very cohesive tan /brown
Analysis—G,|,H,Fb
DD—-C—01(12—13)-G
Analysis—K
B 2’::’2?%" : PT lense of organic matter
ML clayey silt, some plasticity, very cohesive tan /brown
GwW start of alluvium
| sandy gravel and cobbles,
30 20% >4”
[ 5% >2"
— — 25 50% pea gravel
| 31 257% coarse sand
B 35

see next page




21
22
23
24
25
260
27
28
29
30
3
32
33
34
35
36
37
33
39
40

EN¥IROCON BORING LOG

Page _2

of

3

Owner: ARCO

Diameter: 6

Boring Identification: DD—CO1

Project: Milltown Dam

Project No:_14490

Initial WL:_~3260.2

Location: Bonner, MT

Total Depth:

Date Drilled:_12/20/03

Sediment Elev:

3251.9

52’

Northing: 17,042,232.039

Drilling Method: Sonic

Easting: 918,339.989

Logged By:_R. Perkins

Datum for UTM Zone 12, NAD83

Datum for Elev: NAVD 88

Coordinates:

Drilling Co:_Pro_Sonic === Silt .| Sand craveis [N
Driller:_Ben Grim Clay =t glcl];yd— e ggonysy— Bedrock
Note: 8.3 of water above sediment
DEPTH SPT SAMPLE % GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) [(blows /ft) ID RECOVERY| LOG [ (ft)|CLASS (Texture, notes)
- —20)— Gw 20% > 4", 40% > 2", 20% pea gravel, 20%
| 220|Ssi£l§\12,gbfg,)@ ¢ >70% 21 sand
no recovery
L 0%
B : 29 27 GP coarse sand, pea gravel
32
19 28 Tow 50% Ig cobbles > 4"
L 15 >70% gg; zafd, gprgc\llelgrqvel
— 31
no recovery
— 0%
B GwW 50% Ig cobbles > 4"
30% > 2" gravel
— >70% 20% sand, pea gravel
N O% no recovery




41
42
43
44
45
46
47
48
49
50
51
52
53

Boring Identification: DD—CO1

EN¥IROCON BORING LOG

Page _3

of

3

Owner: ARCO

Project: Milltown Dam

Project No:_14490

Location: Bonner, MT
Date Drilled:_12/20/03

Total Depth: 52°

Sediment Elev:

Datum for Elev: NAVD 88

3251.9

Drilling Method: Sonic

Logged By:_R. Perkins

Diameter: 6

Initial WL:_~3260.2

Northing: 17,042,232.039

Easting: 918,339.989

Datum for UTM Zone 12, NAD83

Coordinates:

Drilling Co:_Pro_Sonic === Silt 3] Sand Gravels -
Driller:_Ben Grim Clay =t ggﬁg- e ggggy— Bedrock
Note: 8.3 of water above sediment
DEPTH SPT SAMPLE % GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft)|CLASS (Texture, notes)
- no recovery

0%
B 47 Tow 50% large cobbles gray

30% > 2" gravel

— 20% sand, pea gravel

>70%
— 50 bedrock purple/

pink

— 52

end of boring
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EN¥IROCON BORING LOG

Boring Identification: EB—CO02

Project: Milltown Dam

Location:_Bonner, MT

Date Drilled:_12/19/03
Top of Sediments: 3249.4
Datum for Elev: NAVD 88

Page _1 of »

Owner: _ARCO Diameter: 6" Core
Project No:_14490 Water Elev: _3260.1
Total Depth: _37 Northing: 17,043,582.385
Drilling Method: Sonic Easting: 917,282.156

Logged By:_D. McCaffery/C. Houck Datum for UTM Zone 12, NAD83

Coordinates:

Drilling Co:_Pro_Sonic === Silt 3] Sand Gravels -
Driller:_Ben Grim Clay =t glcl];yd— e ggonysy— Bedrock
10.7" of water above top of sediment
DEPTH SPT SAMPLE 7% GRAPHIC | DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft) |CLASS (Texture, notes)
_ ‘ SP medium sands brown
B EB—C-02(1-3.5)-G
Analysis—N,G,H,|,Fb
EB—C—02(3.5-4.5)—-G ML silts & clayey silts gray
— Analysis—K
i 50% E===
~ >70% E==9
FB—C—02(12.5-13.5)—G ———-
— IAnalysis—K,J ————
FB—C—02(13.5-15)—C ———-
— Analysis—N,H,I,Fb,G ————
- FB—C—02(13.5—15.5)—L ————
Analysis—I,H,Fb,G —— ——]
B 07 ——— 19 no recovery




21
22
23
24
25
260
27
28
29
30
3
32
33
34
35
36
37
33
39
40

Boring Identification: EB—CO02

EN¥IROCON BORING LOG

Project: Milltown Dam

Location: Bonner, MT

Page _2 of »

Owner: _ARCO Diameter: 6" Core
Project No:_14490 Water Elev: _3260.1
Total Depth: _37 Northing: 17,043,582.385

Date Drilled:_12/19/03

Drilling Method: Sonic Easting

917,282.156

Top of Sediments: 3249.4

Logged By:_D. McCaffery/C. Houck Datum for

UTM Zone 12, NAD83

Datum for Elev: NAVD 88

Coordinates:

Drilling Co:_Pro_Sonic === Silt i Sand -
Driller:_Ben Grim Clay ] glcll?g Bedrock
10.7" of water above top of sediment
DEPTH SPT SAMPLE 7% GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft) |CLASS (Texture, notes)
o ] SP medium sands
brown
— EB—C—02(22—23)—G >70%
Analysis—K,J

B 24 GW start of alluvium b

cobbly gravel (5" to pea gravel in sand) rown
B EB—C—02(25-27)-G 25

—C— —27)— no recovery
Analysis—N,H,|,Fb,G

B 0%
B GW cobbly gravels gray
B >70%
B bedrock—competent phite
B no recovery
— 0%
B 57 base of boring
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Drilling Co:_Pro_Sonic === Silt i) Sand -
Driller: _Ben Grim =] Silty— = Bedrock
Clay _ =] Sand w4 Sand
Note: All depths below sediment surface. Sediments first encountered at 14.4" below SWL
DEPTH SPT SAMPLE 7% GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft) |CLASS (Texture, notes)
GC—C—05(0—4)-G 0% 0.6 no recovery
| Analysis—Fb,LH,G ' m : SP sand medium grained dk brown
: 3.1’=start of alluvium
B 3.1 GW 35% sand, 20% sm gravel, 5% Ig gravel, 40 It brown
% |g pebbles
B >70% 141 Ta reddish/
GC—C—05(4—8)-G i
B Analysis—lsl,l,H,()in silty clay It tan
GC—C—-05(8—12)—G
- Analysis—N,Fb,l,H,G 9.1
no recovery
B 0%
11.6
- CL silty clay It tan
B 13 GW gravelly sand It tan
15% sm cobble, 20% sm pebble,
— >70% 20% Ig pebble, 25% sand, 10% sm gravels
B 15 GwW gravely sand (coarse) t
30% sand, 25% sm pebbles, 20% Ig pebble an
— 15% sm gravels, 10% Ig gravels
16.6
| no recovery
B 0%
20

N
O

Boring Identification: GC—C05

EN¥IROCON BORING LOG

Page _i

Owner: ARCO

Project: Milltown Dam

of

1

Diameter: 6” coring

Project No:_14490

Location: Bonner, MT

Initial WL:_3261.5

Total Depth: 20’

Date Drilled:_12/12/03

Sediment Elev: 3247.0

Datum for Elev: NAVD 88

Drilling Method: Sonic

Northing: 17,040,937.073

Easting: 920,822.461

Logged By:_R. Perkins

Datum for

UTM Zone 12, NAD83

Coordinates:

end of boring
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Boring Identification: IS—CO1

EN¥IROCON BORING LOG

Project: Milltown Dam

Location: Bonner, MT
Date Drilled:_12/12/03

Diameter: 6” Core

Initial WL: _3261.5

Page _1 of 1
Owner: _ARCO
Project No:_14490
Total Depth: _21°

Sediment Elev:

5252.5

Datum for Elev: NAVD 88

Northing: 17,042,359.767

Drilling Method: Sonic

Easting: 918,001.869

Logged By:_D. McCaffery

Datum for UTM Zone 12, NAD83

Coordinates:

Drilling Co:_Pro_Sonic === Silt i Sand -
Driller: _Ben Grim == Silty— Bedrock
Clay Sand
8.95" SWL to top of sediments
DEPTH SPT SAMPLE 7%  |6raPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft) [CLASS (Texture, notes)
0% no recovery
(]
B IS—-C—-01(1-2)-G 1 SP sands, medium grain dk brown
Analysis—P,As,Fb
B IS—C—01(2—5)—G
Analysis—P,As,Fb
| 3.5 SP sands, medium grain dk brown
B IS—C—01(5—10)—G
Analysis—N,P,As,Fb
B >707%
— 9.8 CL silty clay dk brown
Er;:cl:y;ic;1—(LO;LSS)Ft? rock <5% (1-3" dia. rock)
11.5 "
- GC 50% clay, 50% 1.5—2.5" pebbles dk brown
| 12.5 - -
GM 70% silt, 15% Ig pebble, 15% %  or smaller dk brown
(=<
| 13.5 bedrock pink
9 bands of various color shades
B IS—C—01(15—-19)—G
Analysis—P,As,Fb
B 0% 19 no recovery from 19’ to 21’
21

base of boring
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Boring Identification: IS—CO2D

EN¥IROCON BORING LOG

Page _i

Owner: ARCO

Project: Milltown Dam

of

1

Diameter: 6” Core

Project No:_14490

Location: Bonner, MT

Total

Date Drilled:_12/16 /03

Sediment Elev: 3250.5

Datum for Elev: NAVD 88

Initial WL:3261.0

Depth:

22

Northing: 17,042,424.704

Drilling Method: Sonic

Easting: 917,857.388

Logged By:_D. McCaffery

Datum for

UTM Zone 12, NAD83

Coordinates:

Drilling Co:_Pro_Sonic === Silt 3] Sand Gravels -
HNer : —7 Silty— —.1 Clayey—
Driller: Ben Grim Clay Son{i S Sonydy Bedrock
Top of sediment approx. 10.5° BWS
DEPTH SPT SAMPLE 7% GRAPHIC | DEPTH| SOIL DESCRIPTION COLOR
(ft) [(blows /ft) ID RECOVERY| LOG [ (ft) [CLASS (Texture, notes)
0% no recovery
B 1 SP medium sand brown
B IS—C—02D(5—-10)—G
Analysis—N
B >70%
- 9.7 ML clayey silts brown
some root material, @ 10.5 =11’
B IS—C—02D(11-13)—G
Analysis—N

IR PT Marsh horizon (peat)

_ SP medium sand brown
| 1 14.5 GwW sandy gravel, coarse sands, sm. cobbles
B 16 No Recovery
— 0%

End of Coring @ 22’
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Boring Identification: IS—CO2U

EN¥IROCON BORING LOG

Project: Milltown Dam

Location: Bonner, MT

Date Drilled:_12/18/03

Page _1 of 1

Owner: _ARCO Diameter:
Project No:_14490 Initial WL:
Total Depth: __17' Northing:
Drilling Method: Sonic Easting:

Sediment Elev: 3251.0

Datum for Elev: NAVD 88

Logged By:_D. McCaffery

Drilling Co:_Pro Sonic

~9.6’=SWL—to—top of sediments
Silt e

Driller:_Ben Grim

not surveyed; proposed location coordinates.

Clay

75 Sand

6” Core

5260.6

17,042,149.10%*

918,333.64*

1 Silty—

— ] Sond ‘ :--.'-".-. __

Combination of 1st & 2nd

Datum for UTM zone 12, NAD 83
Coordinates:

Bedrock

orings ~5" apart

SPT
(blows /ft)

SAMPLE
D

DEPTH

(ft)

7%
RECOVERY

GRAPHIC
LOG

SOIL
CLASS

DEPTH

(ft)

DESCRIPTION
(Texture, notes)

COLOR

IS—C—02U(2-3)-G
Analysis—N

IS—C—02U(3-5.5)-G
Analysis—P

IS—-C—02U(5.5—-9)—-G
Analysis—N,P

IS—C—02U(13-15)—G
Analysis—N

ML silty organics (soft)

ML silts

brown

SP med sands

brown

ML silts

60%

SP med sands

brown

GW 20% sm. cobbles

25% 1g. pebbles

15% lg. gravels

20% sm pebbles & sm gravels

sandy “slop”

It brown

GW
20% sm. cobbles
10% sm & Ig pebbles
15% sm. & lg. gravels
20% med sands

10% Ig. cobbles (plugged bit)

sloppy sands

GW 10% lg. cobbles

20% sm. cobbles

10% sm & Ig pebbles
15% sm. & lg. gravels

20% med sands

17

base of boring
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Boring Identification: IS—C03UD

EN¥IROCON BORING LOG

Diameter: 6” Core

Project: Milltown Dam

Initial WL:__3260.2

Location: Bonner, MT

Page _1 of 1
Owner: _ARCO
Project No:_14490
Total Depth: 20°

Date Drilled:_12/20/03

Sediment Elev: 3251.4

Northing: 17,042,210.595

Drilling Method: Sonic

Easting: 918,219.109

Logged By:_R. Perkins

Datum for

UTM Zone 12, NAD83

Datum for Elev: NAVD 88

Coordinates:

Drilling Co:_Pro_Sonic === Silt ] Sand -
Driller:_Ben Grim =] Silty— Bedrock
Cloy ::..._:'.: Sand R 0
Note: Reservoir water is 8.8" above sediments
DEPTH SPT SAMPLE 7%  |GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) [(blows /ft) ID RECOVERY| LOG [ (ft) [CLASS (Texture, notes)
no recovery
— 0%
B IS—C—03UD(2—-3)-G SM silty sand, plastic with 20% organics black
Analysis—N,P,Fb
N IS—C— 03UD(3 35) -G SC clayey sands—plastic
Ana is—N,P. " " -
| CysO:’,UD(B 3.5)-K SM silty, clayey sand, fine grained tan
AnaIyS|s N,P
N SP sand, medium to fine grained gray
— IS—C—03UD(4.5—7)—G
Analysis—N,P,Fb >70%
B IS—C—03UD(4.5—7)—L
Analysis—Fb
IS—C—03UD(7-8)-G GwW 20% cobbles >4”, 30% gravels >2” gray
Analysis—N,P,Fb 30% pea gravel, 20% silt
B no recovery
0%
(=4
17.5 bedrock pink
>70%
19.5

base of boring >20° no recovery
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EN¥IROCON BORING LOG
Page _1 of »

Boring ldentification: SP—C10 Owner: _ARCO Diameter: 6"
Project: Milltown Dam Project No:_14490 Initial WL: 3261.0
Location:_Bonner, MT Total Depth: _30° Northing: 17,043,148.149
Date Drilled:_12/18 /03 Drilling Method: Sonic Easting: 91/7,514.491
Ground Elev:  3255.1 Logged By:_D. McCaffery Datum for UTM Zone 12, NAD83
Coordinates:
Datum for Elev: NAVD 88 _
Drilling Co:_Pro_Sonic ———=| Silt .7 Sand Gravels -
Driller: _Ben Grim =] Silty— ~] Clayey—
Clay === Sand =% Sand Bedrock
Note: Reservoir water is 5.9 above sediments
DEPTH SPT SAMPLE % GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft)|CLASS (Texture, notes)
SP—C—10(0-3)—G === ML silts w/ organics
Analysis—H,G,|,Fb —— ——
N >70% E==3
B ———— T silts dark
brown
| 6%5 SP med sands brown
no recovery
B 0%
B 10 SP med sands brown
B :_:_' 13.5 13.5" = start of native material
: i SP sands with wood and root material brown
B iﬁ;g;;gﬂj’;};gs)_(; >70% 14 SP medium sands brown
B SP—C—-10(15-19)—G 15 ML clayey silts
| Analysis—N,UU,CD
SP—C—-10(16-19)—G
| Analysis—H,G,|,Fb
B SP med sands brown




21
22
23
24
25
260
27
28
29
30
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34
35
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40

Boring Identification: SP—C10

EN¥IROCON BORING LOG

Page _2

of

2

Owner: ARCO

Diameter: 6

Project: Milltown Dam

Project No:_14490

Initial WL: 5261.0

Location: Bonner, MT

Total Depth:

Date Drilled:_12/18/03

Ground Elev: 3255.1

30’

Drilling Method: Sonic

Northing: 17,043,148.149

Easting: 917,514.491

Logged By:_D. McCaffery

Datum for

UTM Zone 12, NAD83

Datum for Elev: NAVD 88

Coordinates:

Drilling Co:_Pro_Sonic ———=| Silt .7 Sand Gravels -
Driller:_Ben Grim =] Silty— - Clayey—
Clay === Sand 2% Sand Bedrock
Note: Reservoir water is 5.9’ above sediments
DEPTH SPT SAMPLE % GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) |(blows /ft) ID RECOVERY| LOG | (ft) [CLASS (Texture, notes)
o ] SP med sands brown
- 25 e START OF ALLUVIUM
>70% B 70% sand, 30% sm pebbles
B 25 GW 30% sm. pebbles, 50% sm cobbles, rest
sand
B 26 bedrock (incompetent) start of bedrock pink
B 27 bedrock (competent) white
— 30

base of boring
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Boring Identification: SP—C11

EN¥IROCON BORING LOG

Page

Owner: ARCO

Project: Milltown Dam

1

of

2

Diameter: 6” Core

Project No:_14490

Location: Bonner, MT
Date Drilled:_12/18/03

Ground Elev:

Initial WL: 5261

Total Depth: 40’

5251.6

Datum for Elev: NAVD 88

Northing: 17,043,508.928

Drilling Method: Sonic

Easting: 917,346.187

Logged By:_D. McCaffery

Datum for UTM Zone 12, NAD83

Coordinates:

Drilling Co:_Pro_Sonic === Silt he Sand -
Driller:_Ben Grim = =] Silty— Bedrock
Clay = =] Sand <4 Sand
Note: Location approx. 35 west of surveyed location. Note: Water is 8.5’ above top of sediment.
DEPTH SPT SAMPLE 7%  |GRAPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) [(blows /ft) ID RECOVERY| LOG [ (ft) [CLASS (Texture, notes)

SP—C-11(0—6.5)—G ML silts with organics

Analysis—J
B SP—-C-11(6—7.5)-G ML clayey silts silver

Analysis—H,G,|,Fb
| ML silts brown

>70% E

B ML silts w/humus

SP—C-11(12.5—20)-G ML clayey silts
— Analysis—K,J,CU

ML sandy silts brown

| SP—C-11(13.3-15.3)—@

Analysis—H,G,|,Fb

ML clayey silts silver

B ML clayey silts brown
B ML clayey silts silver
— ML silts brown
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Boring Identification: SP—C11

EN¥IROCON BORING LOG

of 2

Page _2

Owner: ARCO

Project: Milltown Dam

Project No:_14490

Location: Bonner, MT

Total Depth: 40’

Date Drilled:_12/18/03

Drilling Method: Sonic

Ground Elev: 3251.6

Logged By:_D. McCaffery

Datum for Elev: NAVD 88

Diameter: 6” Core

Initial WL: 5261

Northing: 17,043,508.928

Easting: 917,346.187

Datum for

UTM Zone 12, NAD83

Coordinates:

Drilling Co:_Pro_Sonic === Silt ] Sand -
Driller:_Ben Grim = =] Silty— T Bedrock
Clay = =] Sand <4 Sand
Note: Location approx. 35 west of surveyed location. Note: Water is 8.5’ above top of sediment.
DEPTH SPT SAMPLE 7%  |6raPHIC [DEPTH| SOIL DESCRIPTION COLOR
(ft) [(blows /ft) ID RECOVERY| LOG [ (ft) [CLASS (Texture, notes)
= ———] ML clayey silts
B SP—c—11(21.6-22.6)-d >70% E==3 , ) )
Analysis—H,G,|,Fb < 21.8 21.8 = start of native material
— ’ PT humus—START OF NATIVE MATERIAL
| ] ] 22.6 "slop” liquid consistency
(lost ~23'-25" coming out of core barrel)
- 0%
B GP START OF ALLUVIUM
20% sm cobbles
— 20% Ig & sm pebbles
20% Ig & sm gravels
B no recovery
B B 8 SP—C—11(30—34.8)—G GP 20% sm cobbles
[ o ’ 20% Ig & sm pebbles
- - 12 Analysis=H,G,I,Fb 20% Ig & sm gravels
| 50 (refusal

SP-C-11(30-34)-G
Analysis—K

bedrock—incompetent (start of bedrock)

pink

bedrock—competent

white

base of boring






